Single-step trypsin cleavage of a fusion protein to obtain human insulin and its C peptide.
The kinetics for trypsin cleavage of different fusion proteins, consisting of human proinsulin and two IgG-binding domains (ZZ), were investigated. To achieve simultaneous removal of the fusion tag and processing of proinsulin to insulin and free C peptide, three versions of the ZZ-proinsulin fusion protein were generated, having different trypsin-sensitive cleavage sites, Arg, Lys-Arg or Lys. The ZZ-proinsulin fusion proteins which accumulated as inclusion bodies in Escherichia coli cells were solubilized, refolded and purified by IgG affinity chromatography. The yield of ZZ-proinsulin monomers exceeded 90%. The kinetics for the trypsin cleavage revealed unexpected differences when comparing the three linkers and it was found that the single arginine linker was most efficiently processed. Characterization of the cleavage products by reverse-phase chromatography, mass spectrometry and N-terminal sequencing verified that human insulin and C peptide were generated. The results demonstrate that high yields of native insulin, C peptide and affinity tag can be achieved by simultaneous cleavage of a fusion protein at three different trypsin-sensitive sites in a single step. The implications for production and recovery of various recombinant proteins are discussed.